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The passive membrane equation 

• The passive membrane equation (review)

 


• Solutions to the passive membrane equation: constant currents


• Solutions to the passive membrane equation: square current   

          pulses 


• Solutions to the passive membrane equation: sinusoidal currents
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Passive membrane equation 

VM = Vin - Vout

 τ = R C   (time constant)            

Units:

•  V  = J / C 

•  F = C / V

•  A = C / sec

•  Ω = V / A

•  Cal = 4.184 J


R:  gas constant (1.98  cal/ºK-mol)

F:  Faraday’s constant (96,480 C/mol))
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Passive membrane equation 

VM = Vin - Vout

•  Iapp = I0    (const)              V∞= R I0    (const)

steady state

✤ I0 = α nA

✤ R = 100 MΩ


                                  V∞= α * 102 mV


     We will use the following units: mV, nA, msec
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Passive membrane equation 

VM = Vin - Vout

•  Iapp (t) = I0 H(t – ti)  H(tf - t)


           H(t): Heaviside function


	        Iapp (t):  square pulse of current starting at t = ti and ending at t = tf


✤ V0 = EL

✤ V∞= R I0    (const)                            
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Passive membrane equation 

VM = Vin - Vout

•  Calculation of the time tc that takes V to reach the value Vt        
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Passive membrane equation 

VM = Vin - Vout

•  The time it takes V(t) to rise to 63% of its final value is the         

     time constant τ=RC

•  Given experimental data we can calculate


✤ EL        Resting potential in the absence of Iapp


✤  R          From steady state V∞ (constant Iapp )


✤  C          From τ=RC 
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Passive membrane equation 

VM = Vin - Vout

•  Iapp (t) = Aω sin(ω t)                       sinusoidal input current

✤  Impedance: 


